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H3o6peTeHne othocmtch k ameHHOM TeXHHKe 
m mo>k8t 6biTb ncnonb30BaHo b paAnonoKaL^w, 
cb*3H m APyrwx aHTeHHbix cwcTeMax, 
pa3Meu;eHHbix Ha neTarenbHOM annapaTe (J1A). 
TexHUMecKMfl pesynbTaT 3aicnioMaeTcn b 
coaAaHHM wkipoKononocHofi aHTeHHbi, 
o6naAaiOLnePl pacwnpeHHofi ao Tpex 0KT3B 
nonocofl nponyacaHM* m yMeHbiueHHbiMM 
ra6apnTaMn, a TaKwe cfrapMupyioiijeft npn 
BepTMKa/ibHofl no/inpM3ai4U)M M30TponHyio 
AuarpaMMy HanpaBneHHocTM b a3MMyTanbHofi 
nnocKocrn w BopoHKao6pa3Hyio - b yrnoMecTHoft 

fl/lOCKOCTM. CyiAHOCTb M306pGTeHMfl 

saKmoMaeTcn b tom, mto CBepxujupoKononocHas 
npneMonepeAaioiMaH aHTeHHa coAepwHT Tpn 
M3nyMaTe/ifl 9netapoMarHWTHotf 3Heprnu, 
npwMeM nanyMaienn aHTeHHbi Bbino/iHeHbi b 

BMAB H6CHMM9TpHHHbJX BH6paTOpOB 

OA^iHaKOBoro ceweHHfl c aneicrpMHecKviMn 
AnnHaMM 3A.H/4, 3xb/4, 3Xcp/4 cooTBercrBeHHo, 
rAe xh, xb, xcp - Annna bojihu HH3KO&, bwcokoH 
h cpeAHefi MacTOT H3/iyMeHHfl, npuMeM caMWfi 
AnnHHbi^ m caMbifi kopotkmR Bn6paTopbi 
coeAHHeHbi Me>Kfly co6om KopoTKosaMbiKaTeneM, 
a paccTOAHHe ot ycTpoflCTBa cornacoBaHUH ao 
KopoTKoaaMbiKaTenfl onpeAe/iaeT wkipwHy 
no/iocbi cornacoBaHUH aHTeHHbi. Me>Koceaue 
paccTOPHMfl Meway Bw6paTopoM c 
aneKTpMHecKort AnuHofl 3xb/4 m Btt6paTopaMu c 
anetapHMecKHMn AnuHaMM 3xh/4, 3xcp/4 
Bbi6npaiOTc« paBHbiM nepuMeTpy ceseHHA 
oAHoro Bw6paTopa, a nepuMeTp ceMeHHa 
KopoTKoaaMbiKaTenp TaioKe paBOH nepuMeTpy 
ceMeHMfl Bn6paTopa. Tpn Bn6paTopa MoryT 
pacnonaraTbcn no npqwotf tihhhw t3khm 
o6pa30M, mto L^eHTpanbHbift wweeT 
aneiapMMecKyK) AnnHy 3xh74 ( a 6oK0Bbie - 



cooTBeTCTBeHHO sneicrpHHecKHe AnMHbl 3XH/4 H 
3xcp/4. Kpoivie Toro, Tpu BM6paTopa MoryT 
pacnonaraTbCfl b yrnax paBHo6eApeHHoro 
TpeyronbHMKa, yron npM Beptukine KOToporo 
6o/ibiue nnn paaeH x/3, nptweM BwGpaTop c 
3/ieiapnMecKoCi AnnHoR 3xb/4 pacnonoKeH b 
BepiUMHe paBHo6eApeHHoro Tpeyro/ibHfiKa, a 
ManyMaTenM c aneiapMsecKOvi atimhom 3xh/4, 
3 Xcp/4 pacnono)KeHbi b yrnax npn ocHOBaHMn. 6 
3.n. 4>-/ibi, 6 wn. 
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(54) SUPERBROAD-BAND TRANSCEIVING ANTENNA 

(57) Abstract: 

FIELD: antenna engineering, radars, 
communications, and other antenna systems 
disposed on flying vehicles. SUBSTANCE: 
proposed antenna whose passband is extended 
to three octaves functions to generate 
isotropic directivity pattern during 
vertical polarization in azimuthal plane and 
fan* type one in elevation plane and has 
three electromagnetic energy radiators made 
in the form of equal-section monopoles whose 
electrical length is 3x1/4, 3xh/4, 3xin/4, 
respectively, where XI, Xh, Xin is wavelength 
of low, high, and intermediate radiation 
frequency, respectively, the longest and the 
shortest monopoles being interconnected by 
means of shorting device; distance between 
matching and shorting devices governs 
matching bandwidth of antenna. Axis-to-axis 
distances between monopole having electrical 
length 3xh/4 and monopoles whose electrical 
lengths are 3x1/4, 3xin/4 are chosen to equal 
sectional perimeter of one monopole, 
sectional perimeter of shorting device being 
also equal to that of monopole. Three 
monopoles may be disposed along straight 
line so that central one has electrical length 
3 xh/4, and lateral ones, 3X1/4 and 3xin/4., 
respectively. Moreover three monopoles may 
be disposed at angles of isosceles triangle 
whose vertex angle is larger than or equal 
to n/3„ monopole of electrical length 3xh/4 
being disposed in isosceles triangle vortex 



and radiators of electrical length 3xi/4, 3xjn/4, 
in corners at triangle base. EFFECT: 
enlarged passband and reduced size of 
antenna. 7 d, 9 dwg 
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OTHOCMTCfl K 06naCTM paAMOTeXHUKM, B 
MaCTHOCTM K aHTeHHOl* TeXHMKe, M MOJKeT 6blTb 

ncnonb30BaHo b paAnonoxam*M, cbh3h m flpyrux 
aHTOHHbix cudeMax Anana30Hax bodh, 
pa3MeiM9HHbix Ha /iBTaTenbHOM annapaTe (J1A). 

Kax Ann rpaxcoaHCKvix, tsk m Ann BoeHHbix 
paAnocny>K6, xenaTe/ibHo, HTo6bi 
paAvionepeAaioii^kia m npneMHue aHTeHHbi 
06/iaAajw cnoco6HocTbK> pa6oTarb Ha nioooH 

M3CT0T6 B npeflenaX OTHOCMTe/lbHO HIHpOKOfl 

nonocbi MacTOT. noTpe6HocTb b 6onee 
3006XTMBHOM Mcnonb30BaHHM cneKTpa 
paAMOHacroT mohcbt 6biTb yAOBneTBopeHa nyTeM 
MacTOTHoro ynnoTHeHUfl c BpeMeHHbiM 
pa3AeneHneM CMmanoB, OAHaKo ochobhoH 
npo6neMofl nznaeTca pactunpeHHe nonocbi 

MaCTOT aHTeHHbi. 

Cyu^ecTByeT npo6neMa ManyneHUfl m npweMa 
cBepxuiHpoKonoiiocHbix cumanoB, cnexTp 
KOTopux aaHUMaeT nonocy msctot Tpn otaaBbi m 
6onee. flna H3/iyHeHHfl m npneMa 
LUVipoKononocHbix cumanoB c MkiHHMaribHbiMH 
ncKa)KeHH«MM aHTeHHa AO/i>KHa mm 8Tb nonocy 
nponycicaHMa, cpaBHMMyio c nonocofl sacTOT, 
aaHMMaeMow cneKTpoM curHana. 

TatcwM o6pa30M, Ann pa6oTbi b Anana30H9 ot 

OTHOCHTe/lbHO HM3KMX M3CT0T A° AOCTaTOHHO 
BblCOXMX MaCTOT, HeoSxOAMMO, HT06bl 3HTeHH3 
AOJDKHa W1H MeHflTbCfl atm Ka)KA0W y3KO& 

nonocbi MaCTOT, una BHOBb cornacoBbiBaTbCfl 
n/wnn nepecTpaviBaTbCfl BpyMHyio mjih 
3/ieKTpoHHbiw nyTeiwi TaK, mto6u uiweTb 
npkieMneMbie pa6oNne xapaKTepucTHKM. 
06flaaTenbHbiM ycnoBHSM Ha/iwnwfl oahoA 

aHTeHHbi B WfipOKOriOJlOCHblX aHT8HHb1X 
CMCTeMaX flBHHeTCH COOTBeTCTBeHHOe 

cornacoBaHne Ha Bcex nacTOTax Hy)KHoro 
LunpoKoro AViana30Ha MacTOT, o6ecneMHBafomee 
HanpaB^eHne MaxcMMyMa m cfopMy A^arpaMMtd 
HanpaB/ieHHocTn (flH), Ha/iunae n cTa6wibHoe 
nonoxeHwe c£a30Boro qeHTpa, 

no^flpnaai^noHHbie xapaxrepMCTHKM, bxoahoB 
nMneAaHc win deneHb connacoBaHUfl c 
cjMAepoM ocTaBancn HenaMeHHbJM win 
M3MeHflnc^ b AonycTMMbix npeAe/iax. 

MaBecTeH eepTKKanbHbitf KoaKCMaribHbift 
BM6paTop (cm. M.B.BepoiKOB, 1990, CyAOBbie 
aHTeHHbi, JleHMHrpaA, CyAocTpoeHne, cTp. 191), 
cocTOfliijee M3 Asyx MeTa/mumecKnx ljkjimhapob, 
ycTaHOB/ieHHbix coocho c A^/ieiapuMecKMM 
3a3opoM Me>KQy hx npMMbi Kajomn mm APyr k APyry 
Topi^aMM. KoaxcManbHO bo BHyTpeHHefi nonoc™ 
MeTaann^ecKvix l^hjimhapob pa3MemeH 
MeTa/uinNecKwH cTep)KeHb. BepxHue Topi^w 
MeTannnHecKMX ijmjimhapob anexrpMHecKM 
coeAHHeHbi c MeTanjiWMecKMM CTepaweM. 
KoaKCHanbHbiA c^Mflep noAKmoseH axpaHHoA 
o6ojiomko& k BepxHeMy Topuy HtDKHero 
MeTannnnecKoro uwriMHApa, a neHTpanbHbiM 
npoBOAHHKOM k HMKHBMy TopL^y BepxHero 
MeTartnuMecKoro i^n/iMHApa, OAHaxo, nyTeM 
noA6opa coothouj8hmm pa3MepoB sjismshtob ee 
KOHCTpyKL^nn o6ecneMHB36T pacwMpeHMe 

pa60HMX HaCTOT. 

H3BeCTHO aHTeHHOe yCTpOMCTBO (CM. 

H.BTaBejin, 1961, AHTeHHbi, m. 2, JleHMHrpaA, 
BKA3, CTp. 22), coaepxamee 

M6TBepTbBOnHOBblH ILITbipb, h npoTMBOBec, 

noAxnioHeHHwe cootb6TCTB8hho k i;eHTpy 
npoBOAHMica m onneTxe KoaKcuanbHoro 0nAepa. 

flpWHeM, OT/1MHMTenbHOK OCo6eHHOCTblO 

HecuMMerpuHHoro Bn6paTOpa aa/weTC* 
H3JiMHne paBHOMepHoro na^yneHMfl b 
a3MMyTa/ibHO« njiocxocTH b ceiaope 360 
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CpaBHMTejlbHO HHSKMft KO30C{)HL;MeHT ycu/ieHHfl 
b HanpaaneHMH mnm ropnaoHTa m 
3HamiTenbHoe GecnoneaHoe paccenBaHne 
3HeprMM b yrnoMecTHOfl n^ocicocTM 
orpaHMwuaaeT era npuMeKeHne. 

Bee Bbiiue nepeMkicneHHbie TexHMMecKne 
petueHMR o6ecneMMBaioT pa6oTy bhtbhh b yaxofl 
nonoce MacroT. 

HsBecTHa cBepxajupOKononocHafl aHTeHHa c 

Ma/lblM BXOAHbIM KOS^kiqHeHTOM CTOflMHX 

bo/ih - KCB (cm. aa«BKa FR N2650441. MflK H 
01 Q 09/44, 1988), COAepKa^afl Tpn 
ujTbipbeBbix aHTeHHbi c aneicrpMMecKaK 
ATiMHOft x/A nMTaeMoro ot o6niero cpMAepa, 
npMMeM ohh oTKHOHeHbi Ha yro/i 18 rpaAycoa 

OTHOCMTenbHO BepTMKa/IM C CHMM6TpMMHblM 
pa3HOCOM B rOpM30HTanbHOM riTIOCKOCTU. 

HeAOCTaTKOM M3BecTHoro TexHHMecxoro 
peiueHMfl RBnnejca pa6oia aHTeHHbi c 

H6A0CTaTOMH0 UJUPOKOM nO/IOCOM COmaCOBSHVIfl . 

l/lseecTHa BepTHKa/ibHafl aHTeHHa-MaMTa 
ATimhom 5x/8 (cm. S. Ballantine //Proc. JRE, 
1924, December, p.833 (GB), coAep>icau4afl 
BepTMKanbHbi^ npOBOAHMK aneicrpMHecKoPi 
AnwHoPI 5xJQ t coeAMHeHHu^ nepea KaTyoixy 

MHAyKTMBHOCTM C KOaKCMa/lbHOR JlHHUdfl M 

HeTBepTbBonHOBUM npoTHBOBecoM. Tax icax 
AnnHa nanyMaTenfl SX/Q - He peaoHaHCHafl, ee 

AOBOA^T AO 3J16KTpMM6CK0ft ATlUHbl 3 X/4 nyT6M 

BseAeHMfl b nonoTHo M3nyMaTen« nHAyxTHBHoro 

3/ieM6HTa: KaTyilJKy MHAyKTMBHOCTM L MJ1M 
OTP930K 33MKHyTOM J1MHHH C 3H9M9HT0M 

AHMHO^ A/4. 

HeAOCTaTKOM M3B8CTHoro TexHkwecxoro 
peweHMH flB/iflercfl yaKononocHOCTb aHTeHHbi m 
ee 6onbUJMe ra6apnTbi. 

H3BecTHa CKpbiTafl aHTeHHa J1A Ana VKB 
A^ana30Ha (cm. r.6.Pe3HMKOB, 1967, AHTeHHbi 
J1A, MocKBa, CTp. 391), coAepxamafl 3neM6HT 
Boa6y)«A8HHfl n cornacoBaHvifl, KOTopbie 

BbinO/1H6Hbl B BMA6 Tp6X /16HT0HHblX /IMHH^, 

\AMe\o\i\m nepeMeHHoe eo/iHOBbie 

conpOTHB/ieHUfl m o6myK> pjMHy 3 X/4, npuweM 

K8>KA^ /leHTOMHafl JlMHMfl BbinO^H9Ha M3 AByX 
paBOHMX yMaCTKOB. 

HaeecTHa BepTMKa/ibHa^ ujMpoKonojiocHaji 
aHTeHHa (cm. naTeHT RU 2036540, MI1K H 01 Q 
09/18, 1991), coAepwamaa aw6paTop, ruieMU 
KOToporo BbinoriHeHbi H3 AByx npoBOA^Mux 
nnacTMH ca6fieeHAHof^ cfopMbi, noAKntOMeHHue 
ocTpbiMn KOHnaMU k nuTatoujeMy q^^Aepy, npn 
3T0M KajKAa^ nnacTHHa ca6neBHAH0R 0opMbi 
ceepnyTa b oahom m tom Ke HanpaaneHnn b 
cnnpanb Boxpyr o6u;ePi BepTtixartbHo^ ocu, a 
cnnpa/iH noBepHyTbi OAHa oTHocMTe/ibHO Apyrort 
soxpyr toR )xe ocm Ha 180 rpaAycoB m nnocxwR 
MeTajiiinnecKuCi xopo6, b kotopom pa3Meu^eH 
nuTaioiuM^ 4>kiAep, npi^neM o6a anesa 
pacnono)xeHbi c oahom CTopoHbi 
MeTannimecKoro xopo6a m coeAMHeHbi c oahmm 
W3 npoBOAOB nuTaxji^ero o>MAepa, BTopofi 
npoaoA KOToporo 3aaeMneH, o6pa3y« 
HeoiMMeTpuHHbiM Bn6paTop. 

klsaecTHa oinpoKononocHan 
BceHanpaBJieHHafl aHTeHHa (cm. naTeHT US N 
4970524, HKH 343-752, 13.11.90, United 
states of America, ARMY), cocToamaq U3 

HeCHMM6TpMHH0fl BH6paT0pHO^ aHTeHHbi, 

nwTaeMafl hctomhhkom paAMonacTOTbi, m 
cTpyxrypa napannenbHbix npoaoAHHxo8. 
ne^au^HX b oakoR n/iocxocTM u HacTpoeHHbix Ha 
pa3Hbie MacroTbi. 

OCHOBHO^ HdAOCTaTOK n8p©HMCn6HHblX 

TexHunecKnx peujeHMR aaxnioHaeTCfl b 
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Han6onee 6/im3kmm no TexHunecxofl 
cyu^HOCTM m AociwaeMOMy pe3yjibTary 
ABrifleTcfl aHTeHHa c HecKonbKWMn pa6oMMMW 
HacTOTawn (cm. nareHT GB N 2317994, MHK H 
01 Q 05/00, 28.02.97, Incorporated in 
Canada-Quedae), coAepxamaa ABa 
oneicrpHMecKM npoBOA*mnx oneMem-a, 
OTBOA^iMnxcfl ot aaaeMneMHoro sxpaHa, 
pa6oTaioLJ4M6 b AByx pa6onnx AnanaaoHax, 

npHH6M M6)KAy 3neMeHT3MU aHT6HHbl MM08TCP 

CBH3b, o6ecneHHBaK)Li^an 3aBMCHMOCTb c^aaoBOM 

CKOPOCTM nOBepXHOCTHblX BOflH OT MaCTOTbl. PIpM 
k13M6H6HMM MaCTOTbl M3MeHfleTCfl 3CM?eKTMBHafl 

AnHHa aHTeHHW, rax mto aHTeHHa HMeeT 
pe30HaHc Ha AByx He3aBncnMbix sacroTax. 

HeAocTaTKOM 3Toro TexHUMecxoro peweHMfl 
flonaeTCfl h eAQCTa tom h o ujupoxafl nonoca 
cornacoBaHun aHTeHHbi. 

TexHimecKMM pe3ynbTaTOM npeAnaraeMoro 
TSXHUMacKoro peiueHHH HB/ifleTCfl coaAaHHd 
LUMpoKononocHO^ aHTGHHbi, oonaAaiomefl 
paciunpeHHOM ao Tpex oiaaB nonocotf 
nponycxaHua m yMeHbiueHHbiMH ra6apnTawn, a 
Taicxce cfcopMwpyioinefl npw BepTwranbHofl 
nonapuaamtw n30TponHyto b aanMyTanbHOH 
nnocKocTH AuarpaMMy HanpaaneHHocTM w 
aopoHKcx)6pa3Hyio - b yrnowiecTHoft nnocKOcrn. 

YicaaaHHbM peaynbTaT AocrMraeTca TeM, mto 
cBepxtunpoKononocHafl npneMonepeAawi^afl 
aHTeHHa, pacnonoaceHHafl HaA axpaHOM, 
coAep>KviT KoaKCwanbHbiK bxoa, ycTpoflCTBO 
comacoaaHHfl, h Tpw wanynaTena 
anetcrpoMarHHTHofi aHeprvin, KOTopbie 

BbinOJlHdHbl B BHAe HeCHMM9TpHHHbtX 

an6paTopoB oAMHaKOBoro ceMeHkin c 
3JieKTpnMecKHMn AnnHaMM 3^4, 3x^/4, 3x^4 

C00TB6TCTB6HH0, VPJQ X„, X,,. - AnHHa BOflHbl 
HM3K0fi, BblCOKOR M CpeAHGfl HaCTOT M3JTyM8HMfl, 

npMHeM caMbifl AnHHHbifl w caMbiM xopoTioifl 
BM6paTopbi coeAMHSHbi Me>KAy co6ott 
KopoTKoaaMbixaTeneM. a paccTORHMe ot 
ycTpoRcTBa comacoBaHMfl ao 
KopoTKoaaMbiicaTenfl onpeAenaeT iunpnHy 
no/iocbi cornacoBaHMfl aHTeHHbi. 

Mewoceabie paccTOHHUfl Me;KAy 
M3JiynaTeneM c oneicrpHMecKofl AnwHoR 3x^/4 u 

H3JiyMaTe^flMH C 3/]eKTpk1H8CKMMH AHUHaMM 

3 \JA t 3x^4 Bbi6npafoTCfl paBHbiM nepuMeTpy 
coneHMfl qahoto MsnyMaTena, a nepuMeTp 
ceneHMfi KopoTKoaaMbiKaTena TaioKe paBeH 
nepwMeTpy ceMeHMfl M3nyMaTenfi. 

Tpw Ma/iyMaTena aHTeHHbi MoryT 
pacnonaraTbCfl nw6o no npflMoR hmhmh tskhm 
o6paaoM, mto ijeHTpanbHbiii wanyMaTenb MMeeT 
oneiapMHecKyK) AnnHy 3x^4, a Gokobw© 
nanynaTenn cooTBeTCTBeHHO a/ieiapMHecKne 
AnMHbi 3\J4 h 3x^4, nn6o b BepujMHax 
pasHo6eApeHHoro TpeyronbHHxa, npn otom yro/i 
npn BepwHHe Tpeyro/ibHMxa 6anbiue mhm 
pasen «/3. B 3TOM cnynae M3nyMaTe/ib c 
a/ieiapMHecKoa AnnHoR 3x^4, pacno^oKeH b 
BepujMHe paBHo6eApeHHoro Tpeyro/tbHmca, a 
uanyviaTejiH aneKTpuMecKoft AnnHbi 3x^/4, 
3 ^cp/ 4 pacnojio)KeHbi b BepujMHax npn 

OCHOBaHHU. 

CyiAHOCTb npeAnaraeMoro TexHHMecKoro 
peujeHMfl 3aioiK)MaeTCfl b tom, mto 
o6ecnaMMBaeTcn Tpe6yeMbiA ypoaeHb 
anenpHHecKHx napaweTpoB aHTeHHbi, npuneM 
Be/inMHHa conpoTMBneHMfl ycTpoWcTBa 
cornacoBaHnw w MaxaHKi3M ero BKniOMeHkiA 
Bbi6npaeTCfl M3 ycnoBUfl o6ecneMeHHfl 
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nuTaiouiMM TpaiaoM (Tpe6yeMbift ypoBenb KCB 
aHTeHHbi) B nanoce paOonux MacroT ao Tpex 
otaas npvi npaKTMMecKM oTcyTCTayiou^MX noTepnx 
3H6prviM b aHTeHHe. KpoMe Toro, npeAnaraeMoe 
TexHMwecxoe peiueHne noasonneT coaAaTb 
aHTeHHy c H30TponHOM AMarpaMMoft 
HanpaeneHHOCTn b oaho« nnocKOCTM n 
BopoHKOo6pa3HOM AnarpaMMotf HanpaBneHHocru 
b opToroHanbHoA nnocxocTM c BepT^xanbHoR 
no/vipn3aL4neM bo bcsCi nonoce MacroT. 

CpaBHeHkie npeAnaraeMoro peiueHUfl c 

M3B9CTHWMH TfiXHUMeCKHMM peiUeHMflMM 

noKa3biBaeT, mto oho o6naAaeT hoboA 
coBOKynHOCTbio cymecTBeHHbix npn3HaKOB, 
KOTopwe nosBonflioT ycneuiHO peanusoBaTb 
nocraBneHHyio uenb. 

Cyu^HocTb npeAnaraeMoro TexHunecKoro 
peiueHMR 6yA©r noHATHa H3 cneAyiomero 
onucaHMfl n npunoxeHHoro k He My 
rpacJjMMecKoro MaTepnana. 

Ha $nr. 1 n3o6pa>KeHa ynpoiAeHHafl cxeMa 
nocTpoeHHfl ceepxiunpoKononocHoPi 
npneMonepeAaK)i4ert aHTeHHbi, cpopMktpyiou^eA 
M30TponHy»o b aanMyTanbHott nnocxocTM 
AnarpaMMy HanpaaneHHocru c aepTUxanbHOPi 
nonRpMaaunefl n BopoHKOo6pa3Hyio AwarpaMMy 
HanpaaneHHOCTM b yrnoMecTHoA nnocKOCTM c 
nnHe^HbiM pacnonoxeHMeM Ma/iyMaTenew. Ha 
c}wr.2 npeACTaBneH KOHCTpyxruBHbiK BapnaHT 
nocTpoeHnfl aHTeHHbi c Tpeyro/ibHbiM 
pacnonoxeHneM M3nyMaTenefl. Ha (Jwr.3 
noxaaaHa A^arpaMMa cornacoBaHMfl aHTeHHbi b 
nonoce nacTOT f N -f B . Ha cjwr.4, 5 n 6 
npeACTaaneHbi A^arpaMMbi HanpaaneHHOCTM 
aHTeHHbi b a3MMyTanbHo^ n yrjiOMecTHo^ 
nnocKOCTflx Ha MacroTax f Ml fcp m f B . 

Ha ctwr.1 cBepxiuMpoKonojiocHafl 
npneMonepeAaiou^afl aHTeHHa 1, pacnonoxceHa 
HaA oxpaHOM 2, coAepxMT KoaxcuanbHbiR bxoa 
3, ycTpoficTBO cornacoBaHMfl 4, m nanynaTenn 
anexTpoMarHMTHofi oneprviM 5, npuneM Tpn 
uanyMaTena 5 1( 5 2t 63 aHTeHHbi Bbino/iHeHbi b 

BMAe HeCHMMeTpHMHbiX en^paTopoB 

oAMHaK08oro ceMeHun c aneiapuMecKMMH 
AnnHaMM 3x^/4, 3X^4 cooTBeTCTBeHHO, 

rAe x„ t J^, x^ - Annna BonHbi hm3KO«, bwcokoR 
n cpeAHert MacTOT wanyMeHUfl, npuweM caMbi^ 

AHUHHUM 52 M CaMbiM KOpOTKHR 5-| BVl5paTOpbl 

coeAMHeHbi Me)KAy oo6ov\ KopoTKoaaMbixaTeneM 
6 C T8M >K8 CSMeHMeM, mto w Bn6paTopbi 5, a 
paccTOWHue ot ycTpoRcTBa comacoBaHUfl 4 ao 
xopoTKoaaMbixaTen* 6 onpeAenneT tunpuHy 
nonocbj cornacoBannfl aHTeHHbi. MexoceBbie 
paccTOAHMfl 7 Me»w ManynareneM 
5 2 anaKTpMMecKOfi AnwHOfl 3x^4 m 
nanyMaTen^MM 5 1( 53 onejcrpuHecKUMn AnnHaMM 
3x^4, 3x^4 BbiSnpaiOTCfl paBHbiM nepwMeTpy 
ceneHMfl oAHoro ManynaTena, npuneM nepMMeTp 
ceneHMfl KopoTK03aMbiKaTenn 6 paseH 
nepuMeTpy ceweHMA M3fiyHaTenH 5. 

Tpn nanynaTenfl 5 aHTeHHbi 1 pacnonoaceHbi 
no npflMow jiMHMM, npvmeM qeHrpanbHbiM 
nanynaTenb 5 2 MMeer anexTpMHecxyio AnMHy 
3X0/4, a 6oxoBbie wanynaTenn 61 n 

5 3 COOTBeTCTBeHHO 3X„/4 M 3x^4. 

Ha 4)Mr. 2 Tpw kisnyMarenn 5 aHTeHHbi 1 
pacnonoMceHbi a BepiunHax yrnoB 
pa b Ho5eApe HHoro Tpayro/ibHMKa, a yro/i npn 
BepujMHe 60/ibiije nnn paBeH n/3, npimeM 
nanyMaTenb 52 anexTpuMecxofl AnviHofl 3x^/4, 
pacnonoKGH b BepujMHe paBHo6eApeHHoro 
TpeyronbHMica, a ManynaTenn 5i, 



CM 
O 

00 

lO 
O 

CM 



N> 
O 

CO 



pacnonoweHW b BepwHHax npM ocHOBaHnn. 
CBepxujMpoKonojiocHafl npHeMonepeAaKDii^afl 
QHTeHHa pa6crraeT c/ieAy>otUMM o6pa30M. 

AHTeHHa 1 coAepwuT M3/iyHaiomyio cucrreMy 
c TpeMfl H3/iyMatou4MMti anoMSHTaMM 5i, 52, 53, 

HTO 06ecneMMBaeT B03MO)KHOCTb MCnOJlb30BaTb 

aHTBHHy 1 b Tpex MacTOTHwx A^anaaoHax c 

MMHMManbHOfl CBfl3bK> M9)KAy HHMM, flpHMBM B 

TOMKe noflann nuTaHM* aHTeHHbi 1 npoucxoAHT 
comacoaaHHe nMneA3Hcx3B. Cor/iacyiomee 
ycTpoPicTBO 4 o6ecneHMBaeT xapaicrepMCTMKH 
comacoBaHMfl nivineAaHcoB, pacwHpaeT 
pa6oMHM AHanasoH aHTeHHbi. 

YicaaaHHoe cooTHomeHne pa3MepoB 
MsnynaioinMX 3/ieMeHTOB 5 \a uanmm 
comacytomero ycrpoMCTBa 4, a TaKxe 
KopoTK03aMbiicaTenn 6 npki noAase Ha bxoa 
aHTeHHbi CBM-cuma/ia o6ecneMuiBaeT 
B036yjKfleHne ManyHatomMX sjieMeHTOB 5 TawiM 
o6pa30M t HTo6bi cxfeopMHposarb b 
a3MMyTanbHo« nnocKocTM nsorponHyio 
AkiarpaMMy HanpaB/ieHHOcru c BepmKanbHofl 
no/iflpusat^neK, a b ymoMecTHofl nnocKoc™ - 
AnarpaMMy HanpaaneHHoc™ Tpe6yeM0fi 

4>OpMbl. npM M3MeHeHMM HaCTOTbl BXOflHOrO CBM 

cumana nponop^OHa/ibHO n3MeHfleTcfl 
AeflcTBy»oinnfl pa3Mep aHTeHHbi, a npaBwibHbifl 
Bbi6op Me era m ycraHOBKU KopoTK03aMbiKaTerm 6 
o6ecnewnBaeT wiripoKononocHyio KOMneHcanwo 
KOMn/iQKCHoro conpoTMoneHHfl w3nyMaTerm ao 
BejiHHWHbi, paBHOfl BO/iHOBOMy conpoTnaneHnio 
nmaKDUnero cfcwflepa. (Ipn stom 
KopoTKoaaMbiKarenb 6 BbinonH^eT ctyHKumo He 
TOJibKO ujupoKononocHoro comacyioinero 
ycTpoflCTBa 4, ho m cpynxi^Mn cMMMeTpiipyioinero 
ycTpoJtaTBa. 

Kax bhaho Ha cfcw\3 SHaneHne KCBH 
aHTSHHbJ c yKa3dHHbiMH pasMepaMH 
usjiynaTejiefl, HesaBMcuMo ot cnoco6a mx 
pacno/ioKeHMfl hqa sKpaHOM, He npeBbiwaeT 1.5 
b nonoce MacroT fn-f B . 

npeACTaaneHHbie Ha <J>tn\4, 5 m 6 
AnarpaMMbi HanpaaneHHoc™ yica3biBatOT Ha 
noBTopqeMOCTb mx cfopMbi Ha MacTOTax f H , 

f cp H fa- npM 3T0M OTKHOHeHMfl (pOphAbt flH OT 

TeopeTHMecKMX 3HaneHMfi He npeBbiwaiOT 1 aB. 

(IpeAnaraeMoe TexHWMecxoe peiueHne 
o6ecnenviBaeT coaAaHHe wupoKononocHoR 
aHTeHHbi, coAepwainefl MSJiynaiotnyio CMCTeMy c 
TpeMfl nanyMaTe/iflMM, pacnonoxeHHbiMn jih6o 
no npflMoft /imhmh, nn6o a BepwHHax 
paBHo6eApeHHoro TpeyrojibHViica, o6naAaioLnefi 
pacwupeHHOfi nonocort nponycxaHMfl m 
c^opMnpywu^eM naoTponwyto A^arpaMMy 
HanpaB/ieHHocTki b nnocKoc™ ManyHaTenefl h 
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a oproroHanbHofl nnocKOCTH, a TatoKe 
o6ecneHMBa»0U4efi chm)K9HM9 
MaTepnanoeMKocTH m Ma/ibie Maccora6apnTHue 
napaMOTpu. 

OopMyna M3o6peT6Hki»: 

1 . CBepxwMpoKononocHafl 
npneMonepeAaiou^afi aHTewna, pacnonojKeHHafl 
HaA 3KpaH0M, coAepxcaiMan KoaKcuanbHbiM bxoa, 
ycTpoHCTBO comacoBaHMfi m nsnynaTe/in 
aneiapoMarHMTHofl SHeprviw, oT/iMMaKsu^aflCR 
TeM, hto Tpn M3nyHaTenfl aneicrpoMarHHTHo^ 
aweprnH BbinonHeHbi b B^e HecuMMeTpuMHWx 
Bn6paTopoB OAMHaKOBoro cenenm c 
3/ieicrpMMecKviMn A^HHaMM 3x^4, 3^/4, 3x^4 
cooTBeTCTBeHHO, rAe x^, J^- AnnHa BonHbi 
hh3KoCi, BbicoKofi m cpeAHe^ MacroT n3nyHeHnn, 

npimeM CaMbl^ An^HHbJ^ M CaMblfl KOpOTKklR 

Bn6paTopbi coeA^HeHbi Me^Ay co6o^ 
KopoTKosaMbinaTeneM* c TeM )Ke ceneHMeM, hto m 
BMCpaTopbi, npn 3tom no/ioca cornacoBaHUA 
aHTeHHW onpeAe/ifleTCfl paccTOAHneM ot 
ycTpoflcTBa comacoBaHMfl ao 
KopoTK03aMbiKaTenfl, npuneM BM6paTopbi 
c|)opMMpyiOT BopoHKOo6pa3Hyio A^arpaMMy 
HanpaaneHHoc™ b nnocKocTM Bn6paTopoa, a b 
opToroHa^bHo^ nnocKocTM - HeHanpaeneHHyio 
AHarpaMwy HanpaB/ieHHOCTH. 

2. AHTeHHa no n. 1, OT/iMHawu^aflcfl TeM, mto 
Me)KoceBbie paccTOAHMn Mewfty Bn6paTopoM 
aneiapunecKoCi a^hhoA 3^/4 n BM6paTopaMM 
aneiapunecKHMM AnnHaMM 3x^/4, 3^4 
Bbi6npaK>TCfl paBHbiMM nepuMeTpy ceneHMfl 
oflHoro Bn6paTopa. 

3. AHTeHHa no n. 1, oTjiMMaiou^aflcq TeM, hto 
nepuMeTp ceneHUH KopoTK03aMbiKaTejifl paBeH 
nepMMeTpy ceneHMn Bn6paTopa. 

4. AHTeHHa no n. 1, omMMaiomaflCfl TeM, hto 
ee Tpw Bn6paTopa pacnonoKeHbi no npflMofl 

J1MHMM. 

5. AHTeHHa no n. 4, OT/iMHaioiAaflCfl TeM, hto 
ijeHTpaiibHbifi BuCpaTop nMeeT 3/ieiorpnMecKyio 
AnuHy 3Xb/4, a 6oKOBbie Bii6paTopbi 
cooTBeTCTBeHHO 3neKTpMHecKMe AnUHbJ 3a„/4 m 
3^4. 

6. AHTeHHa no n. 1. oT/iHHaiomancfl TeM, mto 
Tpn Bn6paTopa pacnonoxeHbi b yrnax 
paBHoSeApeHHoro TpayronbHUKa, npHM6M yron 
npH eepuHHe 6onbtue h/im paBOH n/3. 

7. AHTeHHa no n. 6, OT/itmaiouiaflCfl TeM, hto 

BM6paTOp 3/ieKTpHMeCKOfl flnMHOft 

pacnono)KeH a BepiuMHe paBHo6eflpeHHoro 
TpeyronbHMKa, a BM6paTopu a/ieiapMHecKoCI 
nnnHoil 3x^4 m 3x^4 pacnonoweHbi b yrnax 
npn ocHoeaHUM. 



CM 
O 

00 

^ , 
to 
o 

CN 



o 



60 



-6- 




-6- 




-7- 




-8- 




-9- 



300° 

70° 

a3HMyr 




yron Meda 
Our. 6 



-10- 



05-62 1 4 Russian Federation Patent No. RU 2 205 478 C2 



SUPERBROADBAND TRANS CEIVING ANTENNA 
G. F. Mosejchuk et al. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
WASHINGTON, D.C. SEPTEMBER 2005 

TRANSLATED BY THE RALPH MCELROY TRANSLATION COMPANY 



1 



Committee of the Russian Federation 
for Patents and Trademarks 

DESCRIPTION OF INVENTION 

for Inventor's Certificate 
PATENT NO. RU 2 205 478 C2 

Int. CI. 7 : H01Q 5/01 

Filing No.: 2001115443/09 

Filing Date: June 8, 2001 

Publication Date: May 27, 2003 

Effective Date for Property Rights : June 8 , 200 1 

SUPERBROADBAND TRANSCEIVING ANTENNA 
[Sverkhshirokopolosnaya priemoperedayushchaya antenna] 

Inventors: G. F. Mosejchuk et al. 

Applicant: OOO NPF "Aehrofar" 

Proprietor: Obshchestvo s ogranichennoj 

otvetstvennostju NPF "Aehrofar" 

References cited: GB; 23 17904: A, August 4, 1998; 

US 4970S24 A, November 13, 1990; 
EP 0492022 Btl, January 7, 1992; 
Rlf 2036540 C1, May 27, 1995 



The proposed technical solution relates to the field of radio technology, specifically to 
antenna technology, and can be used in radiolocation, communication and other antenna systems 
[wave ranges] that are situated on an aircraft. 
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It is desirable both for civil and military radio services that the transmitting and receiving 
antennas have the ability to operate at any frequency within a relatively broad band of 
frequencies. The demand for more efficient use of the radio frequency spectrum can be satisfied 
by frequency multiplexing with time sharing of signals, but broadening the pass band of the 
antenna is the main problem. 

There is the problem of transmitting and receiving superbroadband signals, the spectrum 
of which occupies a frequency band of three octaves and more. For transmission and reception of 
broadband signals with minimum distortion, the antenna should have a pass band comparable to 
the frequency band occupied by the spectrum of the signal. 

Thus, for operation in a range from relatively low frequencies up to fairly high 
frequencies, it is necessary for the antenna either to change for each narrow frequency band or to 
be rematched and/or readjusted manually or electronically so as to have acceptable operating 
characteristics. An obligatory condition for the existence of a single antenna in broadband 
antenna systems is the appropriate matching at all frequencies of the required broad frequency 
range that supports the direction of the peak and the shape of the directivity pattern, the presence 
and stable positioning of the phase center, polarization characteristics, [so that] the input 
impedance or degree of matching with the feeder remain unchanged or change within 
permissible limits. 

There is a known vertical coaxial dipole (see M. V. Vershkov, 1990, Ship board antennas 
[in Russian], Leningrad, Sudostroenie, p. 191), which consists of two metal cylinders mounted 
coaxially with a dielectric gap between their faces that face each other. A metal rod is situated 
coaxially in the inner cavity of the metal cylinders. The upper faces of the metal cylinders are 
electrically connected to the metal rod. The coaxial feeder is connected by a shielded jacket to 
the upper face of the lower metal cylinder, and the central conductor is connected to the lower 
face of the upper metal cylinder, but the operating frequencies can be broadened by the choice of 
the ratios of the sizes of the elements of its design. 

There is a known antenna device (see N. V. Gavelya, 1961, Antennas [in Russian], 
Part 2, Leningrad, VKAZ, p. 22) which contains a quarterwave post and a counterweight which 
are respectively connected to the center of the conductor and the braiding of the coaxial feeder. 
Here the distinctive feature of the asymmetric dipole is the presence of uniform transmission in 
the azimuthal plane in a sector 360° sector, but the antenna device has comparatively low 
amplification factor in the direction of the line of the horizon and substantial useless energy 
scatter in the elevation plane limits its application. 

All of the technical solutions mentioned above support operation of antennas in a narrow 
frequency band. 
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There is a known broadband antenna with low standing wave ratio (S WR) (see French 
Patent Application 2650441, IPC H 01 Q 09/44, 1988), which contains three post antennas with 
A/quarter electrical length fed from a common feeder, which are tilted at an angle of 18° relative 
to the vertical with symmetric separation in the horizontal plane. 

A shortcoming of this known technical solution is operation of the antenna with an 
insufficiently broad matching band. 

There is a known vertical mast antenna 5 A/8 in length (see S. Ballantine, Proc. JRE, 
1924, December, p. 833 (GB)) which contains a vertical conductor with electrical length 5 A/8 
connected via an induction coil to a coaxial line and quarterwave counterweight. Since the length 
of the radiator is 5 A/8, not the resonance length, it is brought up to electrical length 3 A/4 by 
adding an inductive element to the fabric of the radiator: an induction coil L or a segment of a 
closed line with element of length A/4. 

A shortcoming of this known technical solution is the narrow band character of the 
antenna and its large size. 

There is a known concealed antenna for aircraft for the ultrashortwavelength range (see 
G. B. Resnikov, 1967, Antennas for aircraft [in Russian], Moscow, p. 391) which contains an 
excitation and matching element that is made in the form of three ribbon lines having variable 
wave resistance and total length 3 A/4, with each ribbon line being made of two working sections. 

There is a known vertical broadband antenna (see Patent RU 2036540, IPC H 01 Q 
09/18, 1991) containing a dipole, the arms of which are made of two scimitar-shaped conductive 
plates connected to a feeder at the pointed ends, and each scimitar-shaped plate is turned in the 
same direction in a spiral around the common vertical axis, and the spirals are rotated relative to 
each other about the same axis by 180°, and containing a flat metal basket in which the feeder is 
situated, and both arms are situated on the same side of the metal basket and are connected to 
one of the conductors of the feeder, the second conductor of which is grounded, forming an 
asymmetric dipole. 

There is a known broadband omnidirectional antenna (see US Patent 4970524, 
ICI 343-752, November 13, 1990, USA, Army), consisting of an asymmetric dipole antenna fed 
by a radio frequency source and a structure of parallel conductors lying in the same plane and 
tuned to different frequencies. 

A basic shortcoming of these technical solutions is that the antennas are not sufficiently 
broadband in character. 

The closest in technical nature and achieved result is an antenna with several working 
frequencies (see Patent GB 2317994, IPC N 01 Q 05/00, February 28, 1997, incorporated in 
Canada Quedae) which consists of two electrically conductive elements branching from a 
grounded shield which operate in two frequency ranges, and there is a connection between the 
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elements of the antenna that assures dependence of the phase velocity of surface waves on 
frequency. If there is a change of frequency, the effective length of the antenna changes so that 
the antenna has resonance at two independent frequencies. 

A shortcoming of this technical solution is the insufficiently broad matching band of the 
antenna. 

The technical result of the proposed technical solution is the creation of a broadband 
antenna that has a pass band that has been broadened up to three octaves and that has reduced 
dimensions, and that also forms a directivity pattern that is isotropic in the azimuthal plane if 
there is vertical polarization and that is fan-shaped in the elevation plane. 

This result is achieved by the fact that the superbroadband transceiving antenna, which is 
situated above a shield, contains a coaxial input, a matching device, and three electromagnetic 
energy radiators, which are made in the form of asymmetric dipoles having the same cross 
section with electrical lengths 3A,l/4, 3 W4 and 3W4, respectively, where Xu Xh and are the 
wavelengths of the low, high and middle emission frequencies, and the longest and the shortest 
dipoles are connected to each other by a short circuit element, and the distance from the 
matching device to the short circuit element determines the width of the pass band of the 
antenna. 

The axis to axis distances between the radiator with electrical length 3A«/4 and the 
radiators with electrical lengths 2>X\J4 and 3W4 are chosen to be equal to the perimeter of the 
cross section of one radiator, and the perimeter of the cross section of the short-circuiting 
element is also equal to the perimeter of the cross section of the radiator. 

The three radiators of the antenna can be arranged either on a straight line so that the 
central radiator has electrical length 3A,h/4 and the side radiators respectively have electrical 
lengths 3Xi74 and 3 W4, or they can be arranged at the vertices of an isosceles triangle, where 
the vertex angle of the triangle is greater than or equal to 7i/3. In this case the radiator with 
electrical length 3A, H /4 is situated at the vertex of the isosceles triangle, and the radiators with 
electrical lengths 3XJ4 and 3W4 are situated at the vertices at the base of the triangle. 

The essence of the proposed technical solution is that the required level of electrical 
parameters of the antenna is supported, and the magnitude of the resistance of the matching 
device and the mechanism of connecting it is chosen from the condition of assuring the required 
degree of matching to the feed path (required SWR) in the operating frequency band up to three 
octaves with practically no energy loss in the antenna. In addition, the proposed technical 
solution makes it possible to create an antenna with isotropic directivity pattern in one plane and 
fan-shaped directivity pattern in the orthogonal plane with vertical polarization over the entire 
frequency band. 
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A comparison of the proposed solution with the known technical solutions shows that it 
has a novel set of features that make it possible to realize the proposed goal successfully. 

The essence of the proposed technical solution will be understood from the following 
description and the graphic material for it. 

Figure 1 shows a simplified drawing of the construction of the superbroadband 
transceiving antenna that produces a directivity pattern that is isotropic in the azimuthal plane 
with vertical polarization and a fan-shaped directivity pattern in the elevation plane with linear 
arrangement of the radiators. Figure 2 shows a design variation of the construction of the antenna 
with triangular arrangement of the radiators. Figure 3 shows the matching pattern of the antenna 
in the frequency band f L -fH- Figures 4, 5 and 6 show directivity patterns of the antenna in the 
azimuthal and elevation planes at frequencies at fL, fM and fu- 

In Figure 1 the superbroadband transceiving antenna 1 is situated above shield 2 and 
contains coaxial input 3, matching device 4, and electromagnetic energy radiators 5, where the 
three radiators 5i, 52 and 53 of the antenna are made in the form of asymmetric dipoles with the 
same cross section and with electrical lengths 3XJ4, 3 Xn/4 and 3W4, respectively, where %u 
and Xm are the wavelengths of the low, high and medium frequencies of radiation, and the 
longest dipole 52 and the shortest dipole 5i are connected to each other by a short-circuiting 
element 6 that has the same cross section as dipoles 5, and the distance from the matching device 
4 to the short-circuiting element 6 determines the width of the pass band of the antenna. The axis 
to axis distances 7 between radiators 5 2 of electrical length 3 A«/4 and radiators 5i and 5 3 with 
electrical lengths 3XJ4 and 3 W4 are selected to be equal to the perimeter of the cross section of 
one radiator, and the perimeter of the cross section of the short-circuiting element 6 is equal to 
the perimeter of the cross section of a radiator 5. 

The three radiators 5 of antenna 1 are situated along a straight line, where the central 
radiator 5 2 has electrical length 3Xh/4, while the side radiators 5i and 5 3 respectively have 
lengths 3XJ4 and 3W4. 

In Figure 2 the three radiators 5 of antenna 1 are situated at the vertices of an isosceles 
triangle, where the vertex angle is greater than or equal to 7i/3, and radiator 5 2 with electrical 
length 3 W4 is situated at the vertex of the isosceles triangle, while radiators 5i and 5 3 , with 
electrical lengths of respectively 3XJ4 and 3W4, are situated at the vertices on the base. The 
superbroadband transceiving antenna operates in the following way. 

The antenna 1 consists of a radiating system with three radiating elements 5i, 52 and 5 3 , 
which supports the possibility of using antenna 1 in three frequency ranges with minimum 
connection between them, where impedance matching takes place at the feed point of antenna 1 . 
Matching device 4 supports impedance matching characteristics and broadens the operating 
range of the antenna. 



6 



The indicated relationship of the dimensions of the radiating elements 5 and the presence 
of matching device 4 and short-circuiting element 6 when an SHF signal is fed to the antenna 
input supports excitation of radiating elements 5 so as to form, in the azimuthal plane, an 
isotropic directivity pattern with vertical polarization and, in the elevation plane, a directivity 
pattern of the required shape. If there is a change of frequency of the input SHF signal, the 
effective length of the parameter will change proportionally, and the proper choice of the 
position and installation of the short-circuiting element 6 supports broadband compensation of 
the complex impedance of the radiator up to the value equal to the wave impedance of the 
driving feeder. In this case short-circuiting element 6 performs the function not only of the 
broadband matching device 4, but also functions of a symmetrization device. 

As can be seen from Figure 3, the value of the voltage standing wave ratio of an antenna 
with the indicated radiator parameters, independent of the method of positioning them above the 
shield, does not exceed 1 .5 in the frequency range fL-fH. 

The directivity patterns shown in Figures 4, 5 and 6 point to the repeatability of their 
shapes at frequencies fL, fM and fe. Here the deviations of the shape of the directivity patterns 
from the theoretical values do not exceed 1 dB. 

The proposed technical solution supports the creation of a broadband antenna that 
contains a radiating system with three radiators situated either along a straight line or at the 
vertices of an isosceles triangle and that has a broadened pass band and which forms an isotropic 
directivity pattern in the plane of the radiators and a fan-shaped pattern in the orthogonal plane, 
and which also supports a reduction of material requirements and supports low weight and 
dimensional parameters. 

Claims 

1. A superbroadband transceiving antenna, which is situated above a shield, which 
contains a coaxial input, a matching device and electromagnetic energy radiators, which is 
distinguished by the fact that three electromagnetic energy radiators are made in the form of 
asymmetric dipoles of the same cross section with electrical lengths 3^/4, 3Xh/4 and 3^m/4, 
respectively, where Xu and are the wavelengths of the low, high and middle radiation 
frequencies, and the longest and the shortest dipoles are connected to each other by a short 
circuit that has the same cross section as the dipoles, and the matching band of the antenna is 
determined by the distance from the matching device to the short-circuiting element, and the 
dipoles form a fan shaped directivity pattern in the plane of the dipoles and an undirected 
directivity pattern in the orthogonal plane. 



7 



2. An antenna as in Claim 1, which is distinguished by the fact that the axis to axis 
distances between the dipole with electrical length 3A, H /4 and the dipoles with electrical lengths 
3XJ4 and 3W4 is chosen to be equal to the perimeter of the cross section of one dipole. 

3. An antenna as in Claim 1, which is distinguished by the fact that the perimeter of the 
cross section of the short-circuiting element is equal to the perimeter of the cross section of a 
dipole. 

4. An antenna as in Claim 1, which is distinguished by the fact that its three radiators are 
situated along a straight line. 

5. An antenna as in Claim 4, which is distinguished by the fact that the central dipole has 
electrical length 3^ H /4, and the side dipoles respectively have electrical lengths of 3XJ4 and 
3W4. 

6. An antenna as in Claim 1, which is distinguished by the fact that the three radiators are 
situated at the vertices of an isosceles triangle, where the vertex angle is greater than or equal to 
tt/3. 

7. An antenna as in Claim 6, which is distinguished by the fact that the dipole with 
electrical length 3A,h/4 is situated at the vertex of the isosceles triangle, and the dipoles with 
electrical length 3^4 and 3V4 are situated at the vertices of the base. 
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